Context: The use of sedatives in veterinary practice is indispensable as they help in overcoming resistance of the animal during examination, maintaining depth of anaesthesia, reducing the dose of anaesthetic agent and increasing the margin of safety. Thus, action of some sedatives and local analgesics in various regional anaesthesia in calves and their evaluation in respect of doses are of great significance. The approximation of dose rate of available sedatives in calves may be helpful for the practitioners.
Introduction
Diseases in calves are thought to be important constraints for cattle development in Bangladesh. It has been reported that 15-20% calves die per year from various diseases (Anon 1993) . Congenital disorders in calves have been increasing alarmingly. Umbilical hernia, navel ill and atresia ani are among the major congenital disorders causing mortality in calves. Umbilical hernia is one of the major congenital affections in animal particularly in the bovine. The affected calves may only be treated through successful herniorraphy.
Clinical experience suggests that along with indigenous calves a considerable number of crossbred calves also suffer from various congenital abnormalities. So the surgical affections of calves may affect total performance of the dairy herds and above all the future generation and their health. New born calves frequently suffer from various surgical affections such as umbilical hernia, atresia ani, dermoid cyst, knuckling of the limbs, navel ill, umbilical abscesses. Das (1996) reported a high incidence (47.1%) umbilical hernia among surgical affection in calves. This congenital defect may become dangerous if not treated in appropriate time. The affected calves may be only treated through successful herniorraphy. Many factors e.g. suture materials, suture pattern, degree of protrusion, body circumference, ring diameter etc. determine the success of herniorraphy (Peacock and Van Winkle 1976) .
Sedatives are used for premedication which is an essential part of balanced anaesthetic regimen. This is necessary for both general and local anaesthesia (Hall and Clarke 1989) . Local analgesia is considered to be very important in ruminant anaesthesia because general anaesthesia in ruminants very often lead to tympanities or regurgitation especially if anaesthesia is performed in unstarved condition Kumar 1988, Hashim 2004) . Therefore herniorraphy in calves are performed under sedation and local analgesia or regional analgesia. Efficiency in operative procedure partly depends on efficient anaesthesia. The sedatives have been used in calves either alone or in combination with local, regional or general anaesthesia. The use of sedatives in veterinary practice is indispensable as they help in overcoming resistance of the animal during examination, maintaining depth of anaesthesia, reducing the dose of anaesthetic agent and increasing the margin of safety. Sedation of calves along with local anaesthetic is performed for the treatment of surgical interferences such as herniorraphy. Thus, action of some sedatives and local analgesics in various regional anaesthesia in calves and their evaluation in respect of doses are of great significance. The approximation of dose rate of available sedatives in calves may be helpful for the practitioners.
The commonly used local analgesic agents include lignocaine hydrochloride, lignocaine hydrochloride with adrenaline and bupivacaine hydrochloride. These local analgesic agents are used for local or regional analgesia. Lignocaine has a relatively rapid onset of action and intermediate duration of about 1 to 2 hours (Lumb and Jones 1996, Carpenter et al. 2004) . Bupivacaine is a long acting local analgesic. It is about 4 times more potent than lignocaine and is used most commonly for regional nerve block (Eugene and Nicholas 1995) . So, an experiment was carried out to determine the general effect of clinically useful dose of the sedatives in calves and study the action of various sedatives and local analgesics in calves.
Materials and Methods
Experimental Animal: The experimental work was carried out in the operation theatre of veterinary clinic, Bangladesh Agricultural University, Mymensingh, Gaibandha, Sirajgang and Kurigram Districts. The experiment was performed on 20 calves of ages ranging from 5 days to 4 months and body weights varied from 20 to 48 kg. Out of 20 calves affected with umbilical hernia, 6 were indigenous (local) and 14 were crossbred. They were divided into 4 groups and each group included 5 calves. The calves were apparently healthy. The animals were starved of both food and water for 3 hours before sedation. An assistant restrained the animal physically and the drug was injected intramuscularly.
Use of Sedatives:
Xylazine hydrochloride (Rompum®), lignocaine hydrochloride (Jasocaine®), bupivacaine hydrochloride (Ultracaine®), and Diazepam (Seduxen®); all from Jayson Pharmaceuticals Ltd. Bangladesh were used for the study. The experiments were done in four groups: Group A: Firstly xylazine hydrochloride was injected at a dose rate of 0.1 mg kg -1 body weight intramuscularly. Ten minute later 2% lignocaine hydrochloride was injected at a dose rate of 10 ml and then required dose for local infiltration. Group B: The animals were sedated using xylazine hydrochloride @ 0.11 mg kg -1 intramuscularly and were local analgesized using 0.5% bupivcaine hydrochloride ten minute later for local infiltration. Group C: At first diazepam was injected at a dose rate of 0.5 mg kg -1 body weight intramuscularly. Twenty to thirty minute later 2% lignocaine hydrochloride was injected at a dose rate of 10 ml and then required dose for local infiltration. Group D: Twenty to thirty minute prior to analgesia diazepam was injected at a dose rate of 0.5 mg kg -1 body weight intramuscularly, 0.5% bupivacaine hydrochloride was injected at a dose rate of 10ml and then required dose for local infiltration Observation in animals: Immediately after injection of drugs the animals were observed for various behavioural changes i.e. changes in attitude, outlook, and posture and time parameters like onset time, down time and recovery time. The depth of sedation and local analgesia were assessed by monitoring various ocular reflexes, pain prick reflexes, relaxation of neck, jaws, salivation, lacrimation, urination and granting, respiration rate, heart rate and rectal temperature were observed.
Statistical Analysis: Student's paired "t" test was performed to compare the obtained before anaesthesia and 15, 30, 45 and 60 min. after anaesthesia. Analysis of variance (ANOVA test) in completely randomized design was carried out to test significance of variation among the effects in different time interval.
Results

General Signs after Administration of Sedatives in Calves:
Drooping of the upper eyelids, droopy head, salivation and lateral recumbency were observed in all the calves after onset of sedation with xylazine hydrochloride at the dose rate of 0.13 ± 01 mg kg -1 and 0.12 ± 0.01 mg kg -1 in Groups A and B respectively. There was milk fever like recumbency and muscle relaxation was observed. The calf of Group A and Group B showed severe drowsiness 8.0 ± 0.71 and 7.0 ± 0.71 min after administration of xylazine hydrochloride respectively.
Diazepam at the dose rate of 1.02 ± 0.05 mg kg -1 and 1.06±0.04 mg kg -1 in Group C and Group D respectively produced drowsiness, walking in circle, drooping of the upper eyelids and droopy head in all the calves. Sleepy impression, lateral deviation of the head and relaxation of the muscle were also observed. Six calves out of 10 of Group C and Group D were found to have good sedation. Onset of sedation was 20.20 ±1.50 min in Group C and 21.40 ± 1.29 min in Group D respectively.
Effects of Various Sedative and Analgesic Drugs on Clinical Parameters:
Effects of various sedative and analgesic drugs on heart rates, respiration rates and rectal temperature in calf are presented in Table 1 . Before sedation, the mean values of heart rates, respiration rates and rectal temperature were 83.40 ± 3.60 min -1 , 28±1.30 min -1 and 101.80 ± 0.22°F, respectively in Group A. These mean values 15 min after sedation were 73.40 ± 2.66 min -1 , 22 ± 1.46 min -1 and 101.60 ± 0.21°F respectively. Heart rates and respiration rates were decreased significantly (P<0.01) after 15 min and also 30 min of sedation. But rectal temperature was not decreased significantly. Heart rates were significantly (P<0.01) decreased 45 and 60 min after sedation as compared to pre sedative values. In Group B, the mean values of heart rates, respiration rates and rectal temperature were 80.20 ± 3.69 min -1 , 25.80 ± 1.93 min -1 and 101.82 ± 0.22°F, respectively. These mean values 15 min after sedation were 71.20 ± 3.68 min -1 , 21.60 ± 1.29 min -1 and 101.58 ± 0.21°F, respectively. The heart rates and respiration rates were significantly (P<0.01) reduced after 15 min and 30 min of sedation. Heart rates and respiration rates were significantly (P<0.01) decreased 45 min and 60 min of sedation as compared to pre sedative values. But rectal temperature was not decreased significantly.
In Group C, the mean values of heart rates, respiration rates and rectal temperature were 80.00 ± 4.73 min -1 , 80.00 ± 4.73 min -1 and 101.50 ± 0.25°F respectively before sedation. During 15 min of sedation, heart rates, respiration rates and rectal temperature were 73.60 ± 3.85 min -1 , 23.60 ± 1.33 min -1 and 101.40 ± 0.25°F per min. respectively and they decreased significantly (P<0.01) as compared to pre sedative values. Heart rates and respiration rates were significantly (P<0.01) reduced during 15 min and 30 min after sedation. In Group D, the mean values of heart rates, respiration rates, and rectal temperature were 74.40 ± 2.32 min -1 , 24.60 ± 2.38 min -1 and 101.70 ± 0.20°F respectively before anaesthesia. Fifteen min after sedation heart rates and respiration rates and rectal temperature were not significantly decreased compared to preanaesthetic values.
The Onset and duration of Sedation:
The mean values of onset of sedation are presented in Table 2 . The onset of sedation occurred within 6-10 minutes in all animals of Group A and the mean values of onset was 8.00 ±1.58 min. In Group B, the mean value of onset was 7.00 ± 1.58 min and onset occurred within 7-9 min. In Group C, the onset of sedation occurred within 16-24 min and the mean value of onset was 20.20 ±3.35 min. The mean value of onset was 21.40 ± 2.88 min in Group D. Onset of occurred within 18-25 min in all animals of Group D. The variations between different groups in term of onset and duration of sedation were insignificant.
The Onset and duration of Analgesia:
The mean values of onset of analgesia are presented in Table 3 . The onset of analgesia occurred within 4-8 minutes in all animals of Group A and the mean values of onset was 5.60 ± 1.52 min. In Group B, the mean value of onset was 8.00 ± 1.58 min and onset occurred within 6-10 min. In Group C, the onset of analgesia occurred within 2-5 min and the mean value of onset was 3.00 ± 1.22 min. The mean value of onset was 7.80 ± 1.30 min in Group D and occurred within 6-9 min.
Xylazine hydrochloride produced rapid onset and a longer duration of sedation compared to diazepam and xylazine hydrochloride significantly decreased respiration rates and heart rates compared to diazepam. 2% lignocaine hydrochloride produces rapid onset of analgesia compared to 0.5% bupivacaine hydrochloride and 0.5% bupivacaine hydrochloride produces prolong duration of analgesia compared to 2% lignocaine hydrochloride. 
Discussion
Xylazine, one of the alpha2 agonists, has been widely used in veterinary practice both systemically as a sedative and analgesic drug (Thurman et al. 1989) , and neuraxially for analgesia in various species (Caron and LeBlanc 1989 , DeRossi et al. 2003 , Grubb et al. 1993 , LeBlanc et al. 1988 , St. Jean et al. 1990 . It causes muscle relaxation and, depending on the dose used, it can induce cardiorespiratory depression, a fall in body temperature, a reduction in ruminal activity, a reduction in swallowing (hence, drooling of saliva) with an increased risk of aspiraton, and diuresis (Picavet et al. 2004 , Thurman et al. 1989 , Zuagg and Nussbaum 1990 . Kamiloglu et al. (2005) indicated that epidural administration of xylazine-lidocaine combination following sedation with xylazine provided satisfactory analgesia for perineal and lower urinary tract surgery without any complications. However, as observed by Lewis et al. (1999) , satisfactory analgesia for umbilical surgery was not achieved. It is suggested that 2% lignocaine hydrochloride is suitable for minor surgery but 0.5% bupivacaine hydrochloride may be used if a longer time of analgesia is required for surgery. However, lignocaine plus adrenaline should be avoided in case of cardiac insufficiency (Sarker et al. 2009 ).
Administration of xylazine along with ketamine resulted in more rapid onset and longer duration of analgesia (P<0.05), without any measurable cardiopulmonary side effects (Saifzadeh et al. 2007 , Sarrafzadeh-Rezaei et al. 2007 . In caudal epidural analgesia, 0.5% bupivacaine hydrochloride and lignocaine hydrochloride (2%) significantly decreased heart rates. This finding is in agreement with the earlier studies (Kinjavdekar and Pratap 2002) . When 2% lignocaine hydrochloride was used, respiration rates decreased insignificantly. This observation corresponds with the study of the earlier investigators (Hossain and Kumar 1988) . In this study, rectal temperature in calves of all groups decreased. Since, the spinal nerve always carries sympathetic fibre, peripheral nerve block always produces vasodilatation (Hall and Clarke 1989) . There is usually fall in body temperature due to peripheral vasodilatation in the area of blockade.
In 2% lignocaine with adrenaline analgesia, the mean values of heart rate, respiration rate and rectal temperature before anaesthesia were 74.0±8.3 min -1 , 32.6 ± 11.6 min -1 , 103.2 ± 0.7°C respectively. Heart rate and respiration rates were significantly (p<0.01) increased during 5 min after analgesia as compared to preanalgesic values but temperature decreased insignificantly (Table 1) . This observation corresponds with the study of Luna et al. (2004) . Generally, adrenaline in local analgesic solution causes peripheral vasoconstriction. Several compensating physiological mechanisms are activated when a partial sympathetic blockade occurs. There is an increase in heart rate as a compensating mechanism to maintain cardiac output and blood pressure (Soma 1971) . Adrenaline increases heart and respiration rates by activating α and β receptors (Brander et al. 1991) . Howel et al. (1990) observed that the onset of analgesia was slow with 0.5% bupivacine hydrochloride and the onset was more rapid with 2% lignocaine hydrochloride, while Trim (1989) stated that lignocaine hydrochloride with adrenaline had a more rapid onset than bupivacaine hydrochloride. The protein binding characteristics of local analgesic agents influence the duration of action (Hall and Clarke 1989) . The duration of analgesia with 0.5% bupivacaine hydrochloride was significantly longer than 2% lignocaine hydrochloride. This observation supports the previous findings (Grubb et al. 1992 ).
